Quantitative evaluation of fetal right and left ventricular fractional area change using speckle-tracking technology.
To measure, using speckle-tracking technology, the fractional area change (FAC) of the right and left ventricles in normal fetal hearts between 20 and 40 weeks of gestation. The four-chamber view of the fetal heart was obtained in 200 normal fetuses between 20 and 40 weeks of gestation. FAC was computed from the ventricular areas (((end-diastolic area - end-systolic area)/end-diastolic area) × 100) for the right and left ventricles, and regressed against seven independent biometric and age variables. FAC was correlated with longitudinal fractional shortening (LFS) (((end-diastolic longitudinal length - end-systolic longitudinal length)/end-diastolic longitudinal length) × 100) obtained from the mid-ventricular basal-apical lengths of the right and left ventricular chambers and with transverse fractional shortening (TFS) (((end-diastolic transverse length - end-systolic transverse length)/end-diastolic transverse length) × 100) from three transverse positions (base, mid, apical) located within each ventricular chamber. To evaluate potential clinical utility, FAC, LFS and TFS results were examined in nine fetuses with a congenital heart defect (CHD). Regression analysis demonstrated significant associations between FAC and the independent biometric and age variables (R2 = 0.13-0.15). FAC was significantly correlated with LFS (R2 = 0.18-0.28) and TFS (R2 = 0.13-0.33). Examination of the fetuses with CHD revealed that six of the nine had abnormal FAC Z-score values for the index pathological ventricle. When abnormal LFS and TFS values were compared to the FAC in these fetuses, the FAC was either abnormally low or normal. This study reports results from measuring the FAC of the right and left ventricles, and demonstrates a correlation with LFS and TFS. Copyright © 2018 ISUOG. Published by John Wiley & Sons Ltd.